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(54) PROJECTION ALIGNER AND RELATIVE POSITION MEASUREMENT METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify a substrate-mounting operation. 
SOLUTION: In a main control device 50, substrate drive systems 21a and 
21b are controlled so that the detection value of focus detection systems 
36a and 36b is monitored, position detection systems 34a and 34b are 
focused at a first reference mark Mr on a reference plate FM : and at the 
same time a mark detection system 32 is focused to a second reference 
mark Mw. Therefore, even after the reference plate FM is mounted to a 
reference table 24, the position detection systems are focused to a first 
reference mark Mr and at the same time the mark detection system is 
focused to the second reference mark Mw, so that the reference plate FM 
may be mounted to a substrate table 24 roughly to some extent, thus 
eliminating the need for mounting the reference plate and facilitating the 
operation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the projection aligner which carries out projection exposure of the pattern formed in the mask on a 
sensitization substrate through a projection optical system. It is carried on the substrate stage in which two-dimensional 
movement of the inside of predetermined datum level is possible, the substrate table holding the; aforementioned 
sensitization substrate, and the; aforementioned substrate stage. While being laid on the substrate drive system which 
drives the aforementioned substrate table in the direction which inclines to the field which intersects perpendicularly 
with the direction of an optical axis of the aforementioned projection optical system, and this, and the; aforementioned 
substrate table The relative-position relation between the focal detection system in which the 1 st reference mark and 
the 2nd reference mark detect the direction position of an optical axis of the orientation plate formed by the position 
relation, the; aforementioned sensitization substrate, and the aforementioned orientation plate, the 1 st reference mark of 
the above on the; aforementioned orientation plate, and the projection position of the pattern of the aforementioned 
mask The mark detection system for detecting the position of the alignment mark on the position detection system to 
measure and the; aforementioned sensitization substrate and the 2nd reference mark on the aforementioned orientation 
plate, the stage control system which controls the two-dimensional position of the; aforementioned substrate stage, and 
the; aforementioned stage control system are minded. So that the aforementioned mark detection system may be made 
to focus to the 2nd reference mark of the above at the same time it makes the aforementioned position detection system 
focus to the 1st reference mark of the above on the aforementioned orientation plate while positioning the 
aforementioned substrate stage, carrying out the monitor of the detection value of the aforementioned focal detection 
system The projection aligner which has the control means which control the aforementioned substrate drive system. 
[Claim 2] It has further a storage means by which the detection result of the position of the aforementioned optical-axis 
direction of the 1st reference mark of the above and the 2nd reference mark of the above by the aforementioned focal 
detection system was memorized beforehand, the aforementioned control means The projection aligner according to 
claim 1 characterized by performing the aforementioned focus operation to the 2nd reference mark of the above of the 
aforementioned mark detection system, and the aforementioned focus operation to the 1st reference mark of the above 
of the aforementioned position detection system using the detection result memorized by the aforementioned storage 
means. 

[Claim 3] The aforementioned control means are the projection aligners according to claim 1 carry out detecting the 
position of the aforementioned optical-axis direction of the 1st reference mark of the above, and the 2nd reference 
mark of the above using the aforementioned focal detection system, respectively, and carrying out the aforementioned 
focus operation to the 2nd reference mark of the above of the aforementioned mark-detection system, and the 
aforementioned focus operation to the 1st reference mark of the above of the aforementioned position detection system 
using this detection result as the feature while positioning the aforementioned substrate stage through the 
aforementioned 

[Claim 4] A projection aligner given in the claim 1 characterized by having further the atmospheric pressure sensor 
which measures atmospheric pressure, and the aforementioned control means performing the aforementioned focus 
operation to the 2nd reference mark of the above of the aforementioned mark detection system, and the aforementioned 
focus operation to the 1st reference mark of the above of the aforementioned position detection system also in 
consideration of atmospheric pressure change, or any 1 term of 3. 

[Claim 5] It is the projection aligner of the publication by the claim 1 have further the quantity of light sensor which 
measures the quantity of light of the exposure light irradiated to the aforementioned mask or a projection optical 
system, and carry out that the aforementioned control means carry out the aforementioned focus operation to the 1 st 
reference mark of the above of the aforementioned position detection system also in consideration of the irradiation 
change by exposure light irradiation of the aforementioned projection optical system based on the measurement result 
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of the aforementioned quantity of light sensor as the feature, or any 1 term of 4. 

[Claim 6] The orientation plate with which the 1st reference mark and the 2nd reference mark were formed by the 
position relation. The position detection system for measuring the relative-position relation between the 1 st reference 
mark of the above, and the projection position of the pattern of a mask. The mark detection system which detects the 
position of an alignment mark prepared on the sensitization substrate by which projection exposure of the 
aforementioned pattern is carried out through a projection optical system. The difference of the direction position of an 
optical axis of the aforementioned projection optical system of the 1st reference mark of the above and the 2nd 
reference mark which are the relative-position measurement method equipped with the above, and were prepared on 
the aforementioned orientation plate to predetermined datum level is measured. The best focus position of the 
aforementioned mark detection system and the best focus position of the aforementioned position detection system are 
computed, respectively. In the state where the mark detection system was made to focus, the 2nd reference mark of the 
above at the same time it makes the 1st reference mark of the above on the aforementioned orientation plate focus in 
the aforementioned position detection system based on the difference of the direction position of an optical axis and 
each best focus position by which calculation was carried out [ aforementioned ] by which measurement was carried 
out [ aforementioned ] While the aforementioned position detection system detects the relative-position relation 
between the 1st reference mark of the above, and the projection position of the pattern of the aforementioned mask, the 
position gap with the detection center of the aforementioned mark detection system and the 2nd reference mark of the 
above is detected. It is characterized by measuring the relative-position relation between the projection position of the 
aforementioned pattern, and a mark detection system based on these detection results and the known physical 
relationship of both the aforementioned reference marks. 

[Claim 7] It is the relative-position measurement method according to claim 6 characterized by performing calculation 
of the best focus position of the aforementioned mark detection system, and the best focus position of the 
atbrementioned position detection system in consideration of atmospheric pressure change at least. 
[Claim 8] It is the relative-position measurement method according to claim 7 characterized by performing calculation 
of the best focus position of the aforementioned position detection system in consideration of irradiation change of the 
aforementioned projection optical system. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a projection aligner and the relative-position 
measurement method, and relates to the relative-position measurement method which measures the relative-position 
relation based on [ of being used for the projection aligner used in more detail in case a semiconductor device, a liquid 
crystal display element, etc. are manufactured at a photolithography process, and a projection aligner / of the mark 
detection system which detects the projection position of a mask pattern and the position of the alignment mark on a 
sensitization substrate ] detection. 
[0002] 

[Description of the Prior Art] Conventionally, in case a semiconductor device, a liquid crystal display element, etc. are 
manufactured at a photolithography process, the projection aligner which carries out projection exposure is used on 
substrates (it is hereafter named a "wafer" generically), such as a wafer with which the pattern formed in the mask or 
the reticle (it is hereafter named a "reticle" generically) was applied to sensitization material, such as a photoresist, 
through the projection optical system, or a glass plate. As this projection aligner, the reduction projection aligner 
(stepper) exposed to each shot field on a wafer by the step-and-repeat method, the scanned type aligner of step - which 
improved this stepper, and - scanning method, etc. are known. 

[0003] For example, since many circuit patterns of a layer are accumulated by the position relation and it is formed on 
a wafer, in case a semiconductor device exposes the circuit pattern after a two-layer eye on a wafer, it needs to perform 
alignment (alignment) of a reticle and the circuit pattern in each shot field of a wafer with high precision in advance of 
exposure. In order to perform this alignment, on a wafer, it is in process, the alignment mark (wafer mark) as an 
alignment mark is formed, and the exact position of the circuit pattern in each shot field on a wafer can be detected by 
the thing [ detecting the position of the alignment mark ] till then. 

[0004] For this reason, the projection aligner is equipped with the mark detection system (alignment sensor) for 
detecting the position of an alignment mark correctly. This mark detection system has the off-axis method which 
detects the position of an alignment mark without minding the on-axis method and projection optical system which 
detect the position of an alignment mark through a projection optical system. By the former on-axis method, since 
there are problems, such as chromatic aberration by difference of the wavelength of alignment light and exposure light, 
comparatively many mark detection systems of the latter off-axis method are used. 

[0005] An example of the conventional projection aligner is shown in dr awing 5 . The projection aligner of this 
drawin g 5 is equipped with X-Y stage 102 which carries out two-dimensional movement in XY side. On this X-Y 
stage 102, the sample base 104 is carried through the Z drives 1 12a, 1 12b, and 1 12c (however, 12c by the side of the 
space back is not shown). On this sample base 104, the wafer electrode holder 105 is formed, it gets down through the 
leveling mechanisms 1 1 la, 1 1 lb, and 1 1 lc, and adsorption maintenance of the wafer W is carried out on this wafer 
electrode holder 105. Moreover, on the sample base 104, non-illustrated the move mirror (L character type mirror) 1 14 
and orientation plate FM for interferometers are prepared. The 1 st reference mark Mr of a couple, the 2nd reference 
mark Mw, etc. are formed in the front face of an orientation plate FM. 

[0006] Moreover, the projection optical system PL is arranged above the wafer electrode holder 105, and the wafer 
alignment sensor 106 as a mark detection system of an off-axis method is formed in the side of this projection optical 
system PL. By this wafer alignment sensor 106, the position within XY flat surface of the 2nd reference mark Mw 
formed in the front face of an orientation plate FM and the alignment mark by which patterning was carried out to the 
front face of Wafer W is measurable. 

[0007] Furthermore, above the projection optical system PL, Reticle R is arranged and this reticle R is held by the non- 
illustrated reticle holder. The non-illustrated circuit pattern (exposed pattern) is formed in the center section of this 
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reticle R, and it is the reticle alignment mark MR of a couple to the both sides. It is formed. The reticle alignment 
sensors 109a and 109b are formed above Reticle R, and it is the reticle alignment mark MR by these reticle alignment 
sensors 109a and 109b. The position gap with the 1st reference mark Mr of the couple formed on the orientation plate 
FM can be measured now. 

[0008] In addition, the focal sensor (108a, 108b) which measures the position (variation rate) of the direction of an 
optical axis of the projection optical system PL of a wafer W front face is also formed in this projection aligner. 
[0009] In this projection aligner, exposure is performed, after driving X-Y stage 102, the Z drives 1 12a, 1 12b, and 
1 12c, and the leveling mechanisms 1 1 la, 1 1 lb, and 111c after measuring the position of the alignment mark 
beforehand formed on Wafer W by the wafer alignment sensor 106, and carrying out alignment of the shot field of 
Wafer W to the image surface of an exposure position (projection position of the pattern on Reticle R), and a projection 
optical system PL. 

[0010] As mentioned above, in order to perform the above-mentioned alignment of Wafer W based on the result 
measured by the wafer alignment sensor 1 06, the relative-position relation between the detection center of the wafer 
alignment sensor 106 and the projection position of the pattern on Reticle R must be known. It is called base-line 
measurement sequence to ask for this relative-position relation, 

[001 1] Base-line measurement in this projection aligner is performed as follows. That is, the 1st reference mark Mr of 
a couple is observed by the reticle alignment sensors 109a and 109b through a projection optical system PL at the same 
time it observes the 2nd reference mark Mw on the orientation plate FM prepared on the sample base 104 by the wafer 
alignment sensor 106. And it is the reticle alignment mark MR of the couple on Reticle R by the reticle alignment 
sensors 109a and 109b. A relative-position relation (relative distance) with the 1st reference mark Mr of the couple on 
an orientation plate FM is measured, and the relative-position relation (relative distance) between the index mark used 
as the detection criteria prepared in the interior of the wafer alignment sensor 1 06 hy the wafer alignment sensor 106 
and the 2nd reference mark Mw on an orientation plate FM is measured. 
[0012] 

[Problem(s) to be Solved by the Invention] In case the above-mentioned base-line measurement is performed, as for 
the wafer alignment sensor 106 and the reticle alignment sensors 109a and 109b, it is ideal on a throughput that it is 
measurable in the state where it focused to each reference mark on an orientation plate FM simultaneously. However, it 
was difficult to have made the wafer alignment sensor 106 and the reticle alignment sensors 109a and 109b focus 
simultaneously to each reference mark on an orientation plate FM, without affecting other image formation properties, 
such as a scale factor, after anchoring of an orientation plate FM, if it was in the projection aligner of the above- 
mentioned composition. For this reason, operation which makes the wafer alignment sensor 106 and the reticle 
alignment sensors 109a and 109b focus to an orientation plate FM at the time of base-line measurement was not 
performed, but it was performing installation of an orientation plate FM so that it might be the stage of anchoring of an 
orientation plate FM and the wafer alignment sensor 106 and the reticle alignment sensors 109a and 109b might focus 
to each reference mark on an orientation plate FM as simultaneous as possible. The degree of setting angle of an 
orientation plate FM needed to be strictly adjusted by specifically forming the back face (called ********) 0 f three 
points for supporting an orientation plate on the sample base 104, and deleting these back faces little by little. For this 
reason, while orientation plate anchoring work took skill, there was un-arranging [ that it was troublesome and is being 
time and effort ]. 

[0013] Moreover, though it carries out and an orientation plate FM is strictly attached like the above, since the 
difference of both the sensors 106 and the focus position of (109a, 109b) was changed under the influence of the 
atmospheric pressure change at the time of equipment use, the exposure light irradiation to a projection optical system 
PL, etc., it was unavoidable that defocusing occurs in one [ at least ] alignment sensor. For this reason, there was un- 
arranging [ that aggravation of the measurement repeatability by the contrast fall of each mark image which is a 
candidate for measurement, and an according to the synergistic effect with inclination (gap of telecentricity) of chief 
ray in case of reticle alignment sensor especially measurement error occurred ]. 

[0014] this invention was made under this situation and especially the purpose of invention according to claim 1 is to 
offer the projection aligner which can simplify orientation plate anchoring work. 

[0015] Moreover, certainly, even if the purpose of invention given in claims 2 and 3 is irregular on an orientation plate 
front face in addition to the above-mentioned purpose, it is to provide the 2nd reference mark with a projection aligner 
with possible making a mark detection system focus at the same time it makes a position detection system focus to the 
1st reference mark. 

[0016] Moreover, certainly, even if the purpose of invention according to claim 4 has atmospheric pressure change in 
addition to the purpose of each above-mentioned invention, it is to provide the 2nd reference mark with a projection 
aligner with possible making a mark detection system focus at the same time it makes a position detection system focus 
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to the 1 st reference mark on an orientation plate. 

[0017] Moreover, certainly, even if it changes the focal position of a position detection system under the influence of 
the exposure light irradiation to a projection optical system in addition to the purpose of each above-mentioned 
invention, especially the purpose of invention according to claim 5 is to provide the 2nd reference mark with a 
projection aligner with possible making a mark detection system focus at the same time it makes a position detection 
system focus to the 1st reference mark on an orientation plate. 

[001 8] Moreover, a claim 6 or the purpose of invention given in 8 is to offer the relative-position measurement method 

(the base-line measurement method) which can raise base-line measurement precision. 

[0019] 

[Means for Solving the Problem] Invention according to claim 1 is a projection aligner which carries out projection 
exposure of the pattern formed in the mask (R) on a sensitization substrate (W) through a projection optical system 
(PL), It is carried on the substrate stage (22) in which two-dimensional movement of the inside of predetermined datum 
level is possible, and the substrate table (24) holding the; aforementioned sensitization substrate (W) and the; 
aforementioned substrate stage (22). While being laid on the substrate drive system (21a, 21b) which drives the 
aforementioned substrate table (24) in the direction which inclines to the field which intersects perpendicularly with 
the direction of an optical axis of the aforementioned projection optical system (PL), and this, and the; aforementioned 
substrate table (24) The 1st reference mark (Mrl, Mr2), and the 2nd reference mark The orientation plate with which 
(Mw) was formed by the position relation The relative-position relation between the focal detection system (36a, 36b) 
which detects the direction position of an optical axis of (FM), the; aforementioned sensitization substrate (W), and the 
aforementioned orientation plate (FM), the 1st reference mark (Mrl, Mr2) of the above on the; aforementioned 
orientation plate (FM), and the projection position of the pattern of the aforementioned mask (R) The two-dimensional 
position of the mark detection system (32) for detecting the position of the alignment mark on the position detection 
system (34a, 34b) to measure and the; aforementioned sensitization substrate (W), and the 2nd reference mark (Mw) on 
the aforementioned orientation plate (FM), and the; aforementioned substrate stage (22) While positioning the 
aforementioned substrate stage (22) through the stage control system (50) and the; aforementioned stage control system 
(50) to control The detection value of the aforementioned focal detection system (36a, 36b) So that the aforementioned 
mark detection system (32) may be made to focus to the 2nd reference mark (Mw) of the above at the same time it 
makes the aforementioned position detection system (34a, 34b) focus to the 1st reference mark (Mrl, Mr2) of the 
above on the aforementioned orientation plate (FM), carrying out a monitor It has the control means (50) which control 
the aforementioned substrate drive system (21a, 21b). 

[0020] A substrate drive system is controlled to make a mark detection system focus to the 2nd reference mark at the 
same time it makes a position detection system focus to the 1st reference mark on an orientation plate according to this, 
positioning of a substrate stage being performed by control means through a stage control system, and carrying out the 
monitor of the detection value of a focal detection system. Control of this substrate drive system is performed detecting 
the position of one reference mark on an orientation plate by the focal detection system, while only the angle 
corresponding to the difference leans a substrate table to datum level based on the focal position of a known position 
detection system and the focal position of a mark detection system in a reference state. However, it will be the requisite 
in this case that the inclination (the degree of setting angle) of the orientation plate to datum level is known. 
[0021] Thus, it becomes possible to make a mark detection system focus to the 2nd reference mark at the same time it 
will make a position detection system according to this invention focus to the 1st reference mark after attaching to the 
substrate table of an orientation plate, if even the inclination (the degree of setting angle) of the orientation plate to 
datum level is made clear. Therefore, since it may come to attach an orientation plate in a substrate table somewhat 
rough, skill can become unnecessary as a result at orientation plate anchoring work, and the work man day can also be 
decreased. 

[0022] Although invention of a publication is premised on being a flat surface to the above-mentioned claim 1 by the 
orientation plate front face, it thinks, when an orientation plate front face is not restricted with a flat surface in a strict 
meaning, either but is irregular. 

[0023] In consideration of this case, a storage means (50) by which the detection result of the position of the 
aforementioned optical-axis direction of the 1st reference mark (Mrl, Mr2) of the above and the 2nd reference mark 
(Mw) of the above by the aforementioned focal detection system (36a, 36b) was beforehand memorized like invention 
according to claim 2 is established further. The detection result memorized by the aforementioned storage means (50) 
is used for the aforementioned control means (50). You may be made to perform the aforementioned focus operation to 
the 2nd reference mark (Mw) of the above of the aforementioned mark detection system (32), and the aforementioned 
focus operation to the 1st reference mark (Mrl, Mr2) of the above of the aforementioned position detection system 
(34a, 34b). any [ thus, / when it carries out / even if irregularity is shown in an orientation-plate front face ] - 
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inconvenient there is nothing, and in control means, it becomes possible to make a mark-detection system focus to 
the 2nd reference mark at the same time it makes a position detection system focus to the 1st reference mark on an 
orientation plate certainly based on the focal position of the detection result memorized by the storage means and a 
known position detection system, and the focal position of a mark-detection system, carrying out the monitor of the 
detection value of a focal detection system 

[0024] Like invention according to claim 3, or the aforementioned control means (50) While positioning the 
aforementioned substrate stage (22) through a stage control system (50) The position of the aforementioned optical- 
axis direction of the 1st reference mark (Mrl, Mr2) of the above and the 2nd reference mark (Mw) of the above is 
detected using the aforementioned focal detection system (36a, 36b), respectively. You may be made to perform the 
aforementioned focus operation to the 2nd reference mark (Mw) of the above of the aforementioned mark detection 
system (32), and the aforementioned focus operation to the 1st reference mark (Mrl, Mr2) of the above of the 
aforementioned position detection system (34a, 34b) using this detection result. Even if irregularity is shown in an 
orientation plate front face, like the case of invention according to claim 2 also in this case, that there is nothing 
inconvenient [ what ] In control means, it is based on the detection result of the position of the direction of an optical 
axis of the 1st reference mark and the 2nd reference mark, and the focal position of a known position detection system 
and the focal position of a mark detection system. Certainly, it becomes possible to make a mark detection system 
focus to the 2nd reference mark at the same time it makes a position detection system focus to the 1st reference mark 
on an orientation plate. 

[0025] In each above-mentioned invention, the atmospheric pressure sensor (38) which measures atmospheric pressure 
like invention according to claim 4 is formed further. The aforementioned control means (50) may be made to perform 
the aforementioned focus operation to the 2nd reference mark (Mw) of the above of the aforementioned mark detection 
system (32), and the aforementioned focus operation to the 1st reference mark (Mrl, Mr2) of the above of the 
aforementioned position detection system (34a, 34b) also in consideration of atmospheric pressure change. When 
doing in this way and the focal position of a position detection system and a mark detection system is changed by 
atmospheric pressure change at the time of equipment use, it becomes possible to make a mark detection system focus 
to the 2nd reference mark at the same time it makes a position detection system focus to the 1st reference mark on an 
orientation plate certainly also in consideration of atmospheric pressure change. 

[0026] Moreover, the quantity of light sensor (18) which measures the quantity of light of the exposure light irradiated 
to the aforementioned mask (R) or a projection optical system (PL) like invention according to claim 5 in each above- 
mentioned invention is formed further. The aforementioned control means (50) Based on the measurement result of the 
aforementioned quantity of light sensor (18), you may be made to perform the aforementioned focus operation to the 
1st reference mark (Mrl, Mr2) of the above of the aforementioned position detection system (34a, 34b) also in 
consideration of the irradiation change by exposure light irradiation of the aforementioned projection optical system 
(PL), If it does in this way, it will become possible certainly to make a mark detection system focus to the 2nd 
reference mark, without being influenced by this even if it changes the focal position of a position detection system 
especially under the influence of the exposure light irradiation to a projection optical system at the same time it makes 
a position detection system focus to the 1st reference mark on an orientation plate. 

[0027] The orientation plate with which, as for invention according to claim 6, the 1 st reference mark (Mrl, Mr2) and 
the 2nd reference mark (Mw) were formed by the position relation (FM), The position detection system for measuring 
the relative-position relation between the 1st reference mark (Mrl, Mr2) of the above, and the projection position of 
the pattern of a mask (R) (34a, 34b), The aforementioned pattern is used for the aligner equipped with the mark 
detection system (32) which detects the position of an alignment mark prepared on the sensitization substrate (W) by 
which projection exposure is carried out through a projection optical system (PL). In the relative-position measurement 
method which measures the relative-position relation between the projection position of the aforementioned pattern, 
and the aforementioned mark detection system (32) The difference of the direction position of an optical axis of the 
aforementioned projection optical system (PL) of the 1st reference mark (Mrl, Mr2) of the above and the 2nd reference 
mark (Mw) which were prepared on the aforementioned orientation plate (FM) to predetermined datum level is 
measured. The best focus position of the aforementioned mark detection system (32) and the best focus position of the 
aforementioned position detection system (34a, 34b) are computed, respectively. At the same time it makes the 1st 
reference mark (Mrl, Mr2) of the above on the aforementioned orientation plate (FM) focus in the aforementioned 
position detection system (34a, 34b) based on the difference of the direction position of an optical axis and each best 
focus position by which calculation was carried out [ aforementioned ] by which measurement was carried out 
[ aforementioned ] the 2nd reference mark (Mw) of the above In the state where the mark detection system (32) was 
made to focus While the aforementioned position detection system (34a, 34b) detects the relative-position relation 
between the 1st reference mark (Mrl, Mr2) of the above, and the projection position of the pattern of the 
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aforementioned mask (R), the position gap with the detection center of the aforementioned mark detection system (32) 
and the 2nd reference mark (Mw) of the above is detected. It is characterized by measuring the relative-position 
relation between the projection position of the aforementioned pattern, and a mark detection system based on these 
detection results and the known physical relationship of both the aforementioned reference marks. 
[0028] According to this, the difference of the direction position of an optical axis of the projection optical system of 
the 1st reference mark and the 2nd reference mark which were prepared on the orientation plate to predetermined 
datum level is measured. It is sufficient, once it performs this measurement, after attaching to the equipment of an 
orientation plate. Moreover, the best focus position of a mark detection system and the best focus position of a position 
detection system are computed, respectively. It is adjusted strictly and the value is known so that the value in the 
reference state of these best focus positions may turn into a value of a request at the time of adjustment of equipment. 
Based on the value in this reference state, the best focus position of an actual mark detection system and the best focus 
position of a position detection system according to change of an environmental condition are computed by the 
predetermined operation. The 2nd reference mark in and the state where the mark detection system was made to focus 
at the same time it makes the 1st reference mark on an orientation plate focus in a position detection system based on 
the measured difference of the direction position of an optical axis and each computed best focus position The relative- 
position relation between the 1st reference mark and the projection position of the pattern of a mask is detected by the 
position detection system, and the position gap with the detection center of a mark detection system and the 2nd 
reference mark is detected almost simultaneously with this. After an appropriate time, based on such detection results 
and known physical relationship of both reference marks, the relative-position relation (namely, the amount of base 
lines) between the projection position of a pattern and a mark detection system is measured. Since the 2nd reference 
mark is made to focus in a mark detection system according to this invention at the same time it makes the 1st 
reference mark on an orientation plate always focus in a position detection system, aggravation of the measurement 
repeatability by the contrast fall of each mark image which is a candidate for measurement etc. stops thus, arising. 
Therefore, it becomes possible to raise base-line measurement precision. 

[0029] In this case, an operation becomes complicated, although it is desirable as change of the above-mentioned 
environmental condition to measure each above-mentioned best focus position in consideration of these all, since 
atmospheric pressure change, change of humidity, change of temperature, irradiation change of a projection optical 
system, etc. can be considered, for example. 

[0030] If this point is taken into consideration, in consideration of atmospheric pressure change, what is necessary is 
made just to perform calculation of the best focus position of the aforementioned mark detection system, and the best 
focus position of the aforementioned position detection system like invention according to claim 7 at least, for 
example. When doing in this way, since it is proportional to a changed part of atmospheric pressure, atmospheric 
pressure change of a focus can become computable [ each best focus position in consideration of atmospheric pressure 
change which has big influence on a focus according to a comparatively easy operation ], and, thereby, can raise base- 
line measurement precision. 

[0031] Moreover, as for calculation of the best focus position of the aforementioned position detection system, it is 
more desirable like invention according to claim 8 to be carried out in consideration of irradiation change of the 
aforementioned projection optical system. In this case, since the best focus position of a position detection system is 
computed also in consideration of irradiation change, it becomes computable [ each more exact best focus position ]. 
Therefore, base-line measurement precision can be raised further. However, in this case, since it is best focus position 
calculation, a complicated operation is somewhat needed. 
[0032] 

[Embodiments of the Invention] Hereafter, 1 operation form of this invention is explained based on drawing 1 or 
drawjn&4 . The composition of the principal part of the projection aligner 10 of 1 operation form is shown in drawi ng 
1 . This projection aligner 10 is a reduction projection aligner (stepper) of a step-and-repeat method. 
[0033] The projection aligner 10 is equipped with the stage equipment 16 which is arranged under the lighting optical 
system 12 which illuminates the reticle R as a mask, the reticle holder 14 which is arranged under this lighting optical 
system 12, and holds Reticle R, the projection optical system PL arranged under the reticle R, and this projection 
optical system PL, and holds the wafer W as a sensitization substrate, and the main control unit 50 grade. 
[0034] Although the aforementioned lighting optical system 12 is shown by drawingj as a mere block, it is constituted 
in fact including the illuminance equalization optical system which consists of a collimator lens, a fly eye lens, etc., a 
relay lens system, a reticle blind, a condensing lens (all are illustration abbreviations), etc., and illuminates the 
predetermined rectangle field specified with the almost uniform illuminance by the exposure light IL from the non- 
illustrated exposure light source at the reticle blind on Reticle R from the upper part. As an exposure light IL, KrF 
excimer laser light and ArF excimer laser light are used, for example. In addition, you may use the higher harmonic of 
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copper steamy laser or an YAG laser, or the bright lines (g line, i line, etc.) of the ultraviolet region from an extra-high 
pressure mercury lamp as an exposure light IL. 

[0035] Moreover, on the optical path of the exposure light IL in the lighting optical system 12, the beam splitter which 
is not illustrated [ with large permeability ] with a slight reflection factor is prepared, a part of exposure light IL 
irradiated by Reticle R by this beam splitter is taken out, and light is received by the integrator sensor 18 as a quantity 
of light sensor. This integrator sensor 18 outputs the photoelectrical signal according to light income, and the monitor 
of this photoelectrical signal is carried out by the main control unit 50. In order for there to be sensitivity in a far- 
ultraviolet region, for example and to detect pulse luminescence of the excimer laser as the exposure light source as an 
integrator sensor 18, the PIN type photodiode which has high response frequency is used. Moreover, in the case of this 
operation form, the output of the integrator sensor 18 is beforehand proofread to the output of the non-illustrated 
criteria illuminometer installed in the same height as the image surface (namely, front face of Wafer W) on the sample 
base 24 mentioned later (calibration). Therefore, the light exposure indirectly given on the image surface using the 
transform coefficient beforehand called for based on the output of the integrator sensor 1 8 or the transform function 
can be measured now. 

[0036] Reticle R is being fixed by for example, vacuum adsorption etc. on the aforementioned reticle holder 14. This 
reticle holder 14 is constituted possible [ a very small drive ] two-dimensional within the flat surface perpendicular to 
the optical axis (it is in agreement with the optical axis of a projection optical system PL mentioned later) of the 
lighting optical system 12 for positioning of Reticle R (to hand of cut of the circumference of the Z-axis which 
intersects perpendicularly with Y shaft orientations and XY flat surface which intersect perpendicularly with X shaft 
orientations and this). The circuit pattern which is not illustrated [ which consists of a chromium pattern etc. ] is 
formed in the rear- face center section of the reticle R. Moreover, as shown in drawing 1 , the reticle alignment marks 
(henceforth a "reticle mark") MR1 and MR2 are formed in the both sides in X shaft orientations of the pattern space in 
which this circuit pattern was formed. 

[0037] the direction of the optical axis (it is in agreement with the optical axis of the lighting optical system 12) makes 
the aforementioned projection optical system PL Z shaft orientations ~ having - here ~ a both-sides tele cent - the 
dioptric system which has two or more lens element arranged at intervals of predetermined along the optical-axis AX 
direction so that it may become rucksack optical arrangement is used This projection optical system PL is a 
predetermined projection scale factor, for example, the reduction optical system which has 1/5 (or 1/4). For this reason, 
if Reticle R is illuminated by the exposure light IL from the lighting optical system 12, the reduction image of the 
circuit pattern of Reticle R will be formed in the front face of Wafer W through a projection optical system PL of the 
exposure light IL which passed this reticle R. Thus, on the wafer W with which the photoresist was applied, the 
exposure imprint of the pattern on Reticle R is carried out. 

[0038] X-Y stage 22 as a substrate stage where the aforementioned stage equipment 16 can move a non-illustrated base 
top to Y shaft orientations which intersect perpendicularly with X shaft orientations and this by the drive system 20, It 
has the sample base 24 as a substrate table attached on this X-Y stage 22 where it was positioned in the XY direction 
and movement and the inclination of Z shaft orientations are permitted, and the wafer electrode holder 26 formed on 
this sample base 24. This wafer electrode holder 26 is carrying out adsorption maintenance of the wafer W. 
[0039] The aforementioned sample base 24 is carried on X-Y stage 22 through the focal leveling mechanism as a 
substrate drive system. This focal leveling mechanism consists independently of three vertical-movement mechanisms 
21a, 21b, and 21c (however, 22c by the side of the space back is not shown) which can be driven to Z shaft orientations 
while supporting the sample base 24 by three different points. Hereafter, this focal leveling mechanism shall be called 
"focal leveling mechanism 21" for convenience. This focal leveling mechanism 21 is controlled by the main control 
unit 50 through a drive system 20, and the field position (inclination to Z shaft-orientations position and XY flat 
surface) of the wafer W held by this on the sample base 24 is set as a desired state. 

[0040] Moreover, on the sample base 24, the move mirror 28 which consists of a L character type mirror is being fixed. 
This move mirror 28 has the reflector which intersects perpendicularly with the X-axis, and the reflector which 
intersects perpendicularly with the Y-axis. It is projected on the length measurement beam from X laser interferometer 
30X and Y laser interferometer 30Y, and by X laser interferometer 3 OX and Y laser interferometer 30Y, in each 
aforementioned reflector of the move mirror 28, the reflected light is received, respectively, and X position of the 
sample base 24 and Y position are always measured with predetermined resolution (for example, resolution of about 
lnm) to it. The positional information of the sample base 24 measured with these interferometers 30X and 30Y is sent 
to a main control unit 50, and carries out position control of X-Y stage 22 through a drive system 20 based on the 
aforementioned positional information in a main control unit 50. In addition, the length measurement shaft of the 
interferometer of X shaft orientations or Y shaft orientations is made biaxial, and you may make it also measure 
rotation of the sample base 24. 
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[0041] Moreover, the orientation plate FM is formed on the sample base 24. As shown in drawing_4 , the 1st reference 
mark Mrl and Mr2 of a couple and the 2nd one reference mark Mw are formed in the front face of this orientation 
plate FM. 

[0042] On Wafer W, since the circuit pattern formed at the process till then is formed, on the occasion of the imprint of 
a reticle pattern, it is necessary to double correctly the physical relationship of the already formed pattern and the 
newly imprinted reticle pattern. For this reason, generally on Wafer W, the wafer alignment mark (henceforth a "wafer 
mark") for detecting the position of the existing circuit pattern is formed. 

[0043] The wafer alignment sensor 32 of the off-axis method as a mark detection system for detecting this wafer mark 
is formed in the side of a projection optical system PL. The image formation formula alignment sensor of the image- 
processing method which has the index Ma (refer to drawing 4 ) which takes the detection lead as this wafer alignment 
sensor 32 is used. The measurement value of this wafer alignment sensor 32 is supplied to a main control unit 50. 
[0044] Moreover, the reticle alignment sensors 34a and 34b are formed above Reticle R. As these reticle alignment 
sensors 34a and 34b, the thing equipped with image formation optical system and image pck-up elements (CCD etc.) is 
used. And the gap with the reticle marks MR1 and MR2 and the 1st reference mark Mrl and Mr2 of the couple formed 
on the orientation plate FM can be measured now by these reticle alignment sensors 34a and 34b. The measurement 
value of these reticle alignment sensors 34a and 34b is also supplied to a main control unit 50. These reticle alignment 
sensors 34a and 34b are movable to the direction of X, as shown by Arrows A and B, and they are evacuated from on a 
reticle by ******** 50 through a non-illustrated driving gear except the time of measurement. 
[0045] Furthermore, in the projection aligner 10 of this operation gestalt, the focal detection system of the oblique 
incidence light type which measures the position (variation rate) of the direction of an optical axis of the projection 
optical system PL of a wafer W front face or an orientation plate FM front face is also prepared. The focal detection 
system of the oblique incidence light type which consists of light transmission optical-system 36a to which projection 
image formation of the slit image is carried out, and light-receiving optical-system 36b which receives this reflected 
flux of light of a slit image is used from the direction as for which this focal detection system carried out the 
predetermined angle (5-12 degrees) inclination to the wafer W front face (or orientation plate FM front face). 
Hereafter, this focal detection system shall be called "focal detection system 36." In addition, about the focal detection 
system of this oblique incidence light type, since it is indicated by JP,58-1 13706,A which the same applicant as this 
application proposed, the detail of the composition and operation is omitted. 

[0046] In addition, in the projection aligner 10 of this operation gestalt, the atmospheric pressure sensor 38 which 
measures change of atmospheric pressure [ near the projection optical system PL ] is formed. The measurement value 
of this atmospheric pressure sensor 38 is also supplied to a main control unit 50. In addition, it is easy to be natural 
even if it prepares other environmental sensors, for example, a temperature sensor, a humidity sensor, etc. with the 
atmospheric pressure sensor 38. 

[0047] The aforementioned main control unit 50 consists of computers, such as a microcomputer (or minicomputer), 
and controls the whole equipment in generalization. Specifically, in case this main control unit 50 positions each shot 
field on Wafer W in an exposure position or performs base-line measurement mentioned later, it controls the position 
of X-Y stage 22 through a drive system 20 based on the measurement value of laser interferometers 30X and 30Y. 
Furthermore, a main control unit 50 controls the focal leveling mechanism 21 by the purposes, such as doubling the 
shot field on Wafer W with the image surface of a projection optical system PL, through a drive system 20. Moreover, 
this main control unit 50 has the function which measures the flatness or the inclination of an orientation plate FM and 
Wafer W, and the function to memorize the measurement result to a non-illustrated internal memory, by carrying out 
the monitor of the measurement value of the focal detection system 36, carrying out two-dimensional movement of X- 
Y stage 22 through a drive system 20. Furthermore, this main control unit 50 responds to atmospheric pressure change 
measured by the atmospheric pressure sensor 38. The function which computes the best focus position of the reticle 
alignment sensors 34a and 34b through the best focus position and projection optical system PL of the wafer alignment 
sensor 32, It has the function which computes the best focus position of the reticle alignment sensors 34a and 34b 
according to the history of the exposure light irradiation energy over the projection optical system PL obtained from 
the measurement value of the integrator sensor 18. In addition, about calculation of these best focus positions, it 
mentions later further. 

[0048] Next, main operation of the projection aligner 10 of this operation gestalt constituted as mentioned above is 
explained focusing on the control action of a main control unit 50, referring to drawing_2 or drawing 4 . Here, 
operation to explain is related with the base-line measurement performed in advance of exposure operation. 
[0049] The 1st phase which this base-line measurement measures the flatness (inclination) of an orientation plate FM, 
and is memorized, The 2nd phase which calculates the best focus position of the wafer alignment sensor 32 and the 
reticle alignment sensors 34a and 34b, The wafer alignment sensor 32 and the reticle alignment sensors 34a and 34b 
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are made to focus to the specific reference mark on an orientation plate FM, respectively. The 3rd phase of performing 
the projection position of a reticle pattern and the relative-position relation based on [ of the wafer alignment sensor 
32 ] detection, i.e., measurement of the so-called amount of base lines, is included. 

[0050] (The 1st phase) The reference state of the inclination of the focal leveling mechanism 21 which will be the 
requisite for operation of this 1st phase is first explained based on d rawing 2 . The state the stage equipment 16 seen 
from [ of drawing 1 ] arrow P and near the projection-optical-system PL is roughly shown in drawing 2 . In this 
drawing 2 , the wafer electrode holder 26 and the move mirror 28 grade are omitted. 

[0051] In this drawing! , the focal leveling mechanism 21 (21a, 21b, 21c) serves as a predetermined posture, and 
defines the state of this drawing! as the reference state (reset state) of an inclination. Here, the upper surface of the 
wafer electrode holder 26 shall define a state parallel to the guide side 40 of X-Y stage 22, the reference state, i.e., the 
reset state, of an inclination. Moreover, the 1st reference mark Mrl and Mr2 of the couple formed on the orientation 
plate FM represents, and this drawing 2 is shown as the 1st reference mark Mr. 

[0052] In the state of this reset, the position of the direction of an optical axis of the projection optical system PL of the 
1st reference mark Mr and the 2nd reference mark Mw (Z direction) has the difference of deltaZ so that clearly from 
drawin g 2 . 

[0053] In the state of this reset, base-line measurement operation is started with a main control unit 50. That is, fixing 
the focal leveling mechanism 21 to a reset state, the position of X-Y stage 22 is controlled by the main control unit 50 
through a drive system 20 so that the reference marks Mw and Mr on an orientation plate FM are located in the 
detection position of the focal detection system 36 one by one. Under the present circumstances, in a main control unit 
50, it asks for the output of the focal detection system 36 to reference marks Mw and Mr, asks for deltaZ shown in 
drawing2, according to the difference, and memorizes to a non-illustrated internal memory. Here, since the focal sensor 
of an oblique incidence light type detects the position of the Z direction from predetermined datum level, detecting the 
above-mentioned deltaZ is exactly measuring the difference of the position of the Z direction of the reference marks 
Mw and Mr to predetermined datum level. Thereby, operation of the 1st phase is completed. 

[0054] Here, once it becomes settled with the flatness of an orientation plate FM, the assembly precision of equipment, 
etc. and equipment is assembled, it can be considered that the value of deltaZ is the constant which is not changed 
mostly. Therefore, what is necessary is to also perform the measurement at once after an equipment assembly and 
adjustment, to memorize the measurement result to the internal memory, and just to read the information in memory 
henceforth if needed. 

[0055] (The 2nd phase) Next, the 2nd phase of asking for the focal position Fw of the wafer alignment sensor 32 and 
the focal position Fr of the reticle alignment sensors 34a and 34b is explained. 

[0056] On the optical path of the alignment light of the wafer alignment sensor 32, the air portion of the gap of glass 
also exists in addition to the so-called optical glass. For this reason, in connection with changing atmospheric pressure, 
the refractive-index distribution in an optical path will also be changed, and a focal plane will also be changed as a 
result. Since it can ask for the rate of the focal change to atmospheric pressure change beforehand, if the focal position 
FW0 in the atmospheric pressure state of criteria is measured, the focal position Fw can be predicted by measuring a 
subsequent atmospheric pressure change. Then, in a main control unit 50, by carrying out the monitor of the 
measurement value of the atmospheric pressure sensor 38, a subsequent atmospheric pressure change is measured and 
the focal position Fw of the wafer alignment sensor 32 is predicted based on this (it computes). When atmospheric 
pressure is set to P, the focal position Fw is expressed as follows. 
[0057] 

Fw- (FW0, P) (1) 

Usually, it is known that image formation properties, such as a focal position of optical system, are proportional to 
change of atmospheric pressure mostly, and the operation of (1) formula turns into a mere proportionality operation. 
[0058] Although the focal position of the reticle alignment sensors 34a and 34b can also be predicted, since similarly a 
projection optical system PL is contained on the optical path in the case of the so-called reticle alignment sensor of the 
TTR method which performs reticle alignment through a projection optical system PL like this operation gestalt, it is 
necessary to take into consideration a part for the irradiation change by irradiation of the exposure light to a projection 
optical system PL besides atmospheric pressure change. 

[0059] When the focal position in the time of there being no influence of the exposure light irradiation in a criteria 
atmospheric pressure state is set to FrO and the history of P and exposure light irradiation is set to Q for atmospheric 
pressure, the focal position Fr of the reticle alignment sensors 34a and 34b is expressed as follows 
[0060] 

Fr= (FrO, P, Q) (2) 

Then, in a main control unit 50, while carrying out the monitor of the measurement value of the atmospheric pressure 
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sensor 38, by carrying out the monitor of the integrator sensor 1 8, like atmospheric pressure P, the history of the 
exposure light irradiation to a projection optical system PL is searched for, and it asks for the focal position Fr of the 
reticle alignment sensors 34a and 34b based on the above-mentioned (2) formula. 

[0061] In addition, since (2) formulas double and express a part for the focal change by atmospheric pressure change of 
a reticle alignment sensor intrinsic-light study system and a projection optical system PL, and a changed part of the 
focus resulting from exposure light irradiation of a projection optical system PL, they are natural. [ of your asking for a 
part for these change separately ] 

[0062] And in a main control unit 50, according to the difference of the focal positions Fw and Fr for which it asked in 
the top, it asks for difference deltaF of the focus of the reticle alignment sensors 34a and 34b shown in drawing 2 , and 
the wafer alignment sensor 32, and memorizes to an internal memory. Thereby, operation of the 2nd phase is 
completed. 

[0063] In this 3rd phase, (The 3rd phase) In a main control unit 50 First, deltaZ for which it asked in the 1st phase of 
the above, and deltaF for which it asked in the 2nd phase are used. The amount of inclinations which should drive the 
sample base 24 according to the focal leveling mechanism 21, i.e., the focal position of the wafer alignment sensor 
shown by the imaginary line in drawing 2 , The angle theta with the segment which connects the segment which 
connects the focal position of the reticle alignment sensors 34a and 34b, and the 1st reference mark Mr and the 2nd 
reference mark Mw on an orientation plate FM (=thetal+theta2) to accomplish is calculated. 
[0064] If distance which projected the distance of the 1st reference mark Mr on an orientation plate FM and the 2nd 
reference mark Mw on the guide side 40 of an X-Y stage is set to L (L is 60-70mm) here as shown in drawing 2 In fact, 
it is angle theta 1 and theta 2. The amount theta of inclinations calculated since it is both minute amounts (several 
seconds - about dozens of seconds) is on the basis of the reset state of the focal leveling mechanism 21 Theta=theta 
l+theta2 **(deltaF+deltaZ)/L (3) 

It can come out and express. In addition, the amount theta 2 of inclinations of an orientation plate FM From it being a 
minute amount, it thinks that distance with the marks Mw and Mr prepared on the orientation plate FM is L, and does 
not interfere. 

[0065] In a main control unit 50, the amount theta of inclinations which should drive the sample base 24 according to 
the focal leveling mechanism 21 as mentioned above is calculated, and the inclination drive of ****** 24 is carried out 
through the focal leveling mechanism 21 by the amount of inclinations. Then, in a main control unit 50, X-Y stage 22 
is driven and the reference marks Mw and Mr on an orientation plate FM are moved onto the simultaneously optical 
axis of the wafer alignment sensor 32 and the reticle alignment sensors 34a and 34b, respectively. Subsequently, the 
parallel displacement of the sample base 24 is made to carry out in the direction of an optical axis further through the 
focal leveling mechanism 21 with a main control unit 50, so that the 1st reference mark Mr may focus to the reticle 
alignment sensors 34a and 34b where the inclination of the sample base 24 is maintained, carrying out the monitor of 
the measurement value of the focal detection system 36. This will be in the state where the 2nd reference mark Mw 
also focused to the wafer alignment sensor 32. this state where carried out for obtaining, the 1st reference mark Mr 
focused to the reticle alignment sensors 34a and 34b, and the 2nd reference mark Mw also focused to the wafer 
alignment sensor 32 is shown in drawi ng 3 

[0066] In the state of this drawing_3 , with a main control unit 50, position deltaW based on [ of the wafer alignment 
sensor 32 ] indexes to the 2nd reference mark Mw is measured using the wafer alignment sensor 32, and position 
deltaR of the reticle alignment marks MR1 and MR2 to the 1st reference mark Mr (namely, Mrl, Mr2) is measured 
using the reticle alignment sensors 34a and 34b almost simultaneously with this. 

[0067] Signs that this delta W and delta R are measured are shown in drawing 4 . Since the distance L from the 1st 
reference mark Mr to the 2nd reference mark Mw is known like the above, it can calculate, the distance BL of base 
lines, i.e., amount, from the projection position of the pattern on the reticle R represented with the reticle alignment 
marks Mrl and Mr2 to the detection center (namely, center of Index Ma) of the wafer alignment sensor 32. This 
amount BL of base lines to calculate is given by the following formula in consideration of the sign (the direction of an 
arrow) of the amount of each so that clearly from drawmg4 , 
[0068] 

BL=L+delta W-deltaR (4) 

Then, in a main control unit 50, the projection position of the pattern on Reticle R and the distance (relative-position 

relation) to the detection center (namely, center of Index Ma) of the wafer alignment sensor 32 are computed by 

performing the operation of a formula (4) after measurement of Above delta W and delta R. 

[0069] A stage control system and control means are constituted by the main control unit 50, and a storage means is 

constituted from this operation gestalt by the internal memory in a main control unit 50 so that clearly from old 

explanation. 
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[0070] As explained above, according to this operation gestalt, after attaching to the sample base 24 of an orientation 
plate FM Only by measuring beforehand difference deltaZ of the direction position of an optical axis of the projection 
optical system PL of the 1st reference mark on the orientation plate FM to datum level, and the 2nd reference mark 
using the focal detection system 36, and memorizing the measurement result to the internal memory of a main control 
unit 50 It becomes possible to make the wafer alignment sensor 32 focus to the 2nd reference mark at the same time it 
makes the reticle alignment sensors 34a and 34b focus to the 1st reference mark after installation to the sample base 24 
of an orientation plate FM. Therefore, since it may come to attach an orientation plate FM in the sample base 24 
somewhat rough, skill becomes unnecessary as a result at anchoring of an orientation plate FM, and the work also 
becomes easy (a work man day can be reduced). 

[0071] moreover, from measuring beforehand difference deltaZ of the direction position of an optical axis of the 
projection optical system PL of the 1st reference mark on the orientation plate FM to datum level, and the 2nd 
reference mark like the above using the focal detection system 36 Even if irregularity is shown in an orientation plate 
FM front face, that there is nothing inconvenient [ what ] in a main control unit 50 It becomes possible to make the 
wafer alignment sensor 32 focus to the 2nd reference mark at the same time it makes the reticle alignment sensors 34a 
and 34b focus to the 1st reference mark on an orientation plate FM certainly, carrying out the monitor of the detection 
value of the focal detection system 36. 

[0072] Furthermore, without receiving influence in this, even if it changes the focal position of the reticle alignment 
sensors 34a and 34b and the wafer alignment sensor 32 by atmospheric pressure change and irradiation change of a 
projection optical system PL, correctly, it becomes possible to make the wafer alignment sensor 32 focus to the 2nd 
reference mark at the same time it makes the reticle alignment sensors 34a and 34b focus to the 1st reference mark on 
an orientation plate FM. 

[0073] Thus, since it becomes measurable [ the amount of base lines in the state where the wafer alignment sensor 32 
and the reticle alignment sensors 34a and 34b were made to focus simultaneously to the 2nd reference mark Mr and the 
1st reference mark Mrl and Mr2 ] according to this operation form, a high base-line measurement precision is 
securable. 

[0074] In addition, although the above-mentioned operation form explained as a tacit premise that two, 34a and 34b, 
were prepared and the focal position of both the sensors 34a and 34b was in agreement as a reticle alignment sensor 
Actually, when the focal positions of both the sensors 34a and 34b differ mutually by a certain reason, or when the 
positions (height) of the direction of an optical axis of the 1st reference mark Mrl and Mr2 on an orientation plate FM 
differ, it is the same view as the above. What is necessary is making it just make the 1st reference mark Mrl and Mr2 
focus simultaneously in two reticle alignment sensors 34a and 34b by making the sample base 24 incline in the 
circumference of the Y-axis through the focal leveling mechanism 21. 

[0075] Moreover, although the above-mentioned operation gestalt explained the case where this invention was applied 
to the projection aligner of a step-and-repeat method, this invention is suitably applicable if it has the mark detection 
system of an off-axis method similarly even if it is scanned type aligners, such as not only this but step -, - scanning 
method, etc. 
[0076] 

[Effect of the Invention] As explained above, according to invention according to claim 1, there is an outstanding 
effect that orientation plate anchoring work can be simplified, 

[0077] Moreover, according to invention given in claims 2 and 3, certainly, even if irregularity is shown in an 
orientation plate front face in addition to the above-mentioned effect, the effect of the ability to make a mark detection 
system focusing is in the 2nd reference mark at the same time it makes a position detection system focus to the 1st 
reference mark. 

[0078] Moreover, according to invention according to claim 4, certainly, even if there is atmospheric pressure change 
in addition to each above-mentioned effect of the invention, the effect of the ability to make a mark detection system 
focusing is in the 2nd reference mark at the same time it makes a position detection system focus to the 1st reference 
mark on an orientation plate. 

[0079] Moreover, according to invention according to claim 5, certainly, even if it changes the focal position of a 
position detection system especially under the influence of the exposure light irradiation to a projection optical system 
in addition to each above-mentioned effect of the invention, the effect of the ability to be able to make a mark detection 
system focusing is in the 2nd reference mark at the same time it makes a position detection system focus to the 1st 
reference mark on an orientation plate. 

[0080] Moreover, according to invention given in a claim 6 or 8, the outstanding relative-position measurement 
method (the base-line measurement method) that base-line measurement precision can be raised is offered. 



Page 11 of 11 



[Translation done.] 



Page 1 of 3 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
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abb, d©«m»**ffl^TjWET-^ttuj3RojKrEm 
2g*p^-^t-?t-r^^E^ji«j^t^E&B^m^(o 
strEss 1 &m-?-#iztt?z>m&&Mmft£*:nt£? z. 
t&ftmtrzmmtm 1 tcfeero&j^B^g®. 40 

[^5] ffiEv*£Xtt«»3fe*«fc#LTJIllt 
^Efel©^g:ti t ifflE3fcS-fe >-*<Dftm&%:\Z&-3\,*T 50 
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rn^-3HfcE«oa»«3t*B. 

£<offiBe5«-cjBjfcsnfcs«p«£:, HtfE^is^T- 

H"T*fc«&«>fi):BttltiS<h. iftfE/^-^&S^^ 
£7>LT«|&B3fcSti*flfiSJfcS«±K:Rt*£nfcteBS' 

3tSfifcffl^en5. utrE/^^-xoaj^ttBtmET 
- * & m # <t © *e ** ft b m * «- «f -r s ta *t a b m m a 

3f^osiPBfci*-rsiKrESip«±fc:»^^n&ettEm 
8trEffl-»*nftittt*rRifl:B<oSRatffirEJnasn&# 

7 *-#*ffifi£fc£-2^TS&ES*Pfi±0>fiGE 
1 Sipv-i? £ iffiE&Btt til Jftfc^ £ f^^rtc 

T, fi9EffiBtta»CJ;OiKrES 1 — ^tfttrE-7 

7s >7 CO A ^ - ><D & & {£ e ^ ^ # & b §1 ^ * & tii T * 

«W-^©|S»i<ottBH«i:KStJUTll9E/t^-> 
T*»**6 KE*©ffi*tffiBW-JnJ5rtt. 

©mmfi, ^ESie^^^coMW^Ki^^atLTfT^n 
* z. ±z&wi£^-z>m&m7 {z&WKDntt&mmmij 
». 

[ 0 0 0 1 ] 

Km*5n*iMB0jte8B, R^tft^STt^Btcffl^e 

*3 tt ^ - ^ coas &&mt z ^ - ^ & m ^ co^ai * & t 
«>tt»ttBHflBt«-jB-ra«#ffiB«-«3!ri*icwr*. 

[ 0 0 0 2] 



( 3 ) 

3 

fi . Zr-;y - T > K ■ 'J fcf - K TJitrO x A J: <D & -> 
-) £©*7 L yA'-«:efc&Ljfc*'ry:/-7>K- 
[0 0 0 3 ] #I*.ti¥i£&3S^ti. ^XA±iC#»0<O 
0T, 2B@£*»«>!5|8&A-^->&£XA±fc:B3te-r5 

(Sfcfi, g^icft^ x I/t^^^xacd&x 3 *;/ h 
t^^ir, £xa±od&->3 y MBttf*iG>lalB&A'^ — 

[0004] cofeae>, a»»jtSBfctt, 7^-r*> 20 

ttffiJMi. ai£3t^£7>UT75>f * > h ■ 

ftn-e7 7-f^>h • •v-#<D&m$:tiim'?Z>*7 - 7 
2 is XJj j&£tf&Z>. ffi^<D*> • 72 i/XJj&TiZT 

[0 0 0 5] 0 5 tctt. f£*<Dtft»«3tSBa>-«*^ 30 

^itsxy^f-y 1 0 2 sii^Ti^. z.cdx 

YXf-yl0 2il:, ZSIErBtfl l l 2 a . 112 

b. 1 1 2 c (<ab. is am as® 1 2 c tta^-a-r) £ 

ALTttfi&l 0 4^fltt$iTTt>5. £g>r<*#io 
4±i:i/^'J>^fl|l 1 1 a, lllb, lllc£ 

frixoiA • Tfrfr? 1 0 5 *««vjr en*3 0 , ncoox 
a ■ 1 0 sic^iAWdtfttftfssnT^s. 
H^io4iint ^w*v>¥&ftm<D&mm 

( L 1 1 4atfiS*fSFM*«R»t6nt^ 40 

SB 2 Sfy-^Mw^^fiKSnxif^. 
[ 0 0 0 6 J • 1 0 5 © JzJjiZ&m 

* 77-f * > H • -fe>+M 0 6 ZtlT^Z. C<0 

-)iA'77-f^>h - 1 0 6»:«tt), g*P&F 

M©^®l:^$n^2Si|7-^Mw^ ( £xaw 

YspErt-eo&B^W-sa^flBtft^x^*. so 
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[0 0 0 7] £t>\Z* Si^Jt^*PL©±*(Ctt. U-^ 
R © + *H^0>@ttA^-> 

>) a^j^n-c^o , ^(ommz— nv> u^$>v • 7 

cD±7jfCti. l/f^J^77</>h't>f 109 

a, 1 0 9 b^stt^nt^o. 

5 < * > h ■ -fc > 1 09a, lOgbia^TUf^ 
^•77<^>h-7-^M. tS^fiFM JiKfgf&S 

[ 0 0 0 8 ] .1 cofei, C(Oa»B3tgEBK:«, 7IAW 
affi<oa»3t¥*PL©#«i2Fft«><iB 
r57#-*X«-fe>1f (108a, 108b) fc^tt 

[ 0 0 0 9 ] C©a#»#£fiTtt, fft-?IAWJ:l: 
JgJSfcSnfcT?* * > H • V-^fiD<£fl£, OXA • 7 
5<^>l"t>*l06l:J;7TIHIl/ft«, XYX 
r-vl 0 2 tZKSdtafill 12 a. 112b. 112 
c M^ymilla, lllb. 
»U, r>XAWo-> 3 y h«**B3tfl[B (l^^l/ 
R-ttDA- RtfaJB3fc¥#P L(D«® 

[0 0 10] ±E<0J:5IC» CHA'77-f^>h't 
>U- 1 0 6 fC <fc^> Tffl-iBJl/fclS*KS'^T, flAW 
cD±E<fcB^fe1i-tfT3fc«&fc:fi. -)ia-77^> 

cD»^&Bt«ffi»ttBW«ft3a«^^oT^aJtntf&s 

C«><B#t&BM«S*«)S<D^, ^ — X ^ < >ft 

[ooin ;:©8fl0tt3fc«fifc;fe«-s^-*7-r >«* 

-)iA-77^f^>h - -fe>U- 10 6 TlStS £1311$ 
tC-ttOfg lgif*V-^M r £ia#7fc¥^PL£3>LT 
1/7^^7^ * 770>h ■ -fe >+*~ 1 0 9 a, 109bT 

i^ts. tii. • r * > h • ir>i7- 1 

0 9 a, 1 0 9 bl:«J;0Uf i'^RiO-^Cl/f ^JP 
■77-f^>h*7-i'M 1 £g*P&FM±CD-#C9^ 

1 gmv-^M r tottx&mmm (m#mm) zm-m 

Oxa • 7y<*yh • -fe>it l 0 6i;i0, Ox 

tBS$<tfr*m&-7-^ tS^FM±Oi 2glp7- 
[0012] 

£fT-5®. '>XA-77'f/>h't>tl0 6(!:l/? 1 
i' ^ * 7 51 * > h * "tr >i>- 1 0 9 a , 10 9bH 1^ 



( 4 ) 

5 

|/fi';i''77'f/>h't>1tl0 9a ( 1 09bt 

lifflllTAofc. £<Dfiitb, ^— X 7-f >ttMl^C, *> 
• 77-f^>h • t 1 0 6tUf^Ji/ - y 5< 
^>S-t>tl09a, 1 0 9 b t&»fSFMl:» 

0 6 t 1^5* * -f * > h * -t >tJ" 1 0 9 a . 10 
9 b<h#T£5t*tJPII«*fcM«FMJ:«ft*JpT--£ 

ofc*. M#l*ft«-fe*fc:jlStt*BT*«S:£t>fc:, m 
[0 0 13] Sfc. <ElC* ±g3cO$0< LTSmSFM<D 

t). i^t>^l 0 6 . ( 1 0 9 a. 10 9b) ©^it 
fl©ga*gftT*tl&. ^^<t^-*©77<y>S 

T*/i**-3&. £<Dtztt>, mmtt&?&z&^-2m<n 
(fi/t>h'j'>f^ofn) tow <fc«fff-a 30 

C0 0 1 5] £t, gjl#^ 2 RZf 3 lC32*E<Z>5gf3g©BM 
tt. iiSBBtttCfiD** »Jp«at®ICG3iaj&«ftoTt>, til 

(00 16) *fc. SS#914 fc8E1RO*9J«>BttM:. -t 
[0 0 17] it, 5 tCK«(D^^CDaWti. _h 
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[0018] Sfc, B$£ 6^HL8 fCfa®£0%fifiCDB 
*S#&®gt88#fc K-X7-f >tf«2rffi) tfii«r* 
[0019] 

[RB*»ft-r4ft»©fa] ^f^^ i i*?3«c5^w 

l±, (R) IzJEJjsE^nt/t^ — >&&$3£4*# 

(pl) ^7>i/TgE7ts« (w) ±1= 

SSXr-y (2 2) £ : fftgH^*&«i (W) ^^^f 
SSfix- (2 4) t ; fffilBgfeT^-i? (2 2) 
JtK«Bi*tt. 8&ESffiy— ^ (2 4) £mr33&#ft 
(PL) citiKBa-rsffifc** LT 

«#-ra#fafcKft-r*£fcffi»iJ& (2 1a, 2 1b) 
£ ; ffiE*«?— (2 4) ±tc«Effi^ns«h t t>lz 
fglgifiv-^ (M rll M rI ) t^2S$7-i? (M 
w) t36f«3fS©(£«B8«trJB«$ nt*!pfi (FM) 
£ ; ffigB^TfeSfc (W) RC/h5ESIPK (FM) flOJttt 
^T^&S^^m-rS 7 * — TJX^dJ^ ( 3 6 a . 3 6 

b) t ; fi8ea&mfi <fm) jico^tEm 1 

(Mm, M rI ) tfffiSeVTx^ (R) ©A;? 
B£<3ffi#&®K&££fa«ir*&@&m# (3 4 a, 3 
4 b) £:%H&®ytm& (W) _hcD&S£fc-£?-4r& 

vmmm&WL <fm> ±^2 s^-^ <mw> ©{4 

fiftttta-r«tA©v-^ttiB» (3 2) t ; g9iaste 
Xx-y (2 2) <D2&7tiiLm.*:mm-tzxT-ismm 

^(50) £ ; fflfcXr-iSfflWm (50) &ftl,Tm 

S> (2 2) ©&SSfe4&£fffc5 <h t 
B&E7^- — (3 6 a, 3 6 b) 4>&ttitt£qE: 

^ L-D-om&mmwL cfm> jb^t&ESfii&tp^^ 

(Mm. M tI ) (CffiE&Kteffift (34a, 34b) £ 
£JGtl$1i-3i:Ri5lc8frEiS2a£flSv-ir (Mw) IcgSE 

02) ^^^$-tt^4;-5(c, mmm&m 

Wim (2 1 a. 2 1b) ^DUtSSI®^ (50) t 

[0020] cn^^ntf, xr-y 

2t6T-^fciit@^ffl^S:^ji$-lt^^(pI^lcB2^ip-7 
C^WSSSEftI©ttfittffi*eoi«j«ffifii: v-4rttm*C!) 

[ 0 0 2 1 ] Z\<D<£? IZ&ftWiZ^fLi*. mmffiiZKT 
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tO 0 2 2 ] ±ES:R«1 KE«<0589!ri. gmfcSctg 

[ 0 0 2 3 ] ai*jfcS«^£*«l,T, 3f #51 2 K SH*t© 
%^W^<. saE7#-*XttHl* (36a, 36b) 

*c«fc 6grr?am 1 s$y-^ cm,,, m,») £Miss3i2g 

(Mw) £<DjWrE3tett#ffl<0&B<Dttffitt*# 
^#)32te£nfcf2tg#!3r (50) ftSfcKtt, ffiEfttt 
(5 0) ia, HfifEfBi&^gi: (5 0) CElB£n£:& 
ffi»*£/Bt*T. JnTE^-^&ffi^ (3 2) ©83121112 

HI* (34a, 34b) ©SiTEIS 1 gJg-?-^ (Mm. 20 

m. ( ) iztt-tzmtz&mmmt&rTteo jcpt-LTfeji 

T t>fsj<B>©^t&£&< , IHW^&TttKt&^&fcffitta 

nfcttam«Rtm&©<£Bttffi»©j&j&ti:fii:-T-^ 

au&©fctma£ ; E;:^ bo^&?£&±©m i SJpv— ^ 
tcttB&am £m$f\zm 2 mm~?-z,z^ 

&li J ,%&^M2H: % Z i;a*nJ in ma a. 
[ 0 0 2 4 ] ftS^li, H*«3 tc8B*C!>»lfl<0SD<, 
AifEiHW^S (5 0) »±, Xt 1 — (50) 30 
(2 2) ©&@ft#£?T& 5 <h <b 
iE7*-^7KtU^ (36a. 3 6b) 

twi&m 1 mm^-z (m,,, M rI ) <hgtrs3^2sqiv 

(Mw) tOfiaiB3ttt3ErlSl©&ff *-€-tl^n<ftm 
L. C©&ttJ£«£ffl^Tll&Ev — ^Jfcffljfc (32) © 

me® 2 am v-^ <mw) t^rawe^iiftfptstr 

£&B$ffl$ (3 4a, 3 4b) ©mf SBIg 1 a$S ^ - £ 

(m,.. Mr,) \zH?zmm&m&jtii£*:i7Uo&z>iz 
L-xtmu. dwii^tct,, m#^2 tcK«©%ijn©*§ 

MBfSTIiJB ig*PT-?£;|g2®JpT-? t 
© # ft co (4 S ©tt Eii *£M R tfft ft cd & & $ <o & 

k, am£Jt©m lam^-?(;:&B&ii^&££&;*1* 
[ 0 0 2 5 ] -bE^lg^lC^T, Sf^J® 4 lcE«l©3£ 
fp3©*fl<, >cafiE*«-iWr<&>:a£E-lr>^ (3 8) £M 
lc»m, MBBMP^© (5 0) a<, *^BE£:{L£t>#« 
LTlftlSV-^&tti^ (3 2) C0^gB^2S«fS-7-^ 50 
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(Mw) \ztt?zm$dGMW)ft£ r vi&&m.&ft% t (3 4 

a. 34b) ©MESS l&m^-? (Mm. Mm) [C*t 

^-#ttffi*©ftj6teB#£ll,bfc«£k:i5lr*T 
*ftm^{fc£*>%® LT. Sg^tC, am«-fc©«i 

(c&a^mm^^^^-e-s tmmizm 2 am 
^ \z v- ^ £ -its c t so* pitgtc ?i 5 . 

[0 0 2 6 ] Sfc, ±E*»(Hfc4JUT. I^#^5»;3B 
*E©5gi5!©$n< , ilflEv;*^ (r) xiifi»3t$» (P 

(18) SrHK&tt, ftflESJ|ft)^g (50) te, M 

e^s (is) ©ffl-iwts*cstJuTgirg3a»)t 

¥2* (PL) coB^e^R9#t»c J;SM9t^f(i$ fc#«UT 

mrgeiaEMtfi^ (34a. 34b) ©strEmiamv- 

£ (Mm. Mm) affiffi^fcftftSSfTfc^ <fc5fC 

*>, ^nc^g$n5C(!:a<, mn\z, am£±©ig 
1 SJpT-^»wttBttttt**^jnis-e*« trai^tc»2« 

ipv-^icv-^^ffl^^^-^^-B-s z £fr-^m\Zfc 

[0027] it#^6 \zmm<D$zmn, mi&m^*-? 

(Mm, M rl ) tm2S2p^-^ (Mw) £tflffife<DQL 
WM&-CM&2nfr&t£& (FM) t, iftiSSii 1 g«Pv 

— ^ (Mm. Mm) (R) <D/S*->C9&#<4 

Bt©ffi^fl:BHflS*W-iffl-rsfc«&©ffiBttai* (3 4 
a, 34b) t. S0E/t^->j&«afl$5t#3ft (PL) ^ 

^trs^ffi)t$n5!g;)tss (w) ±(c^tte»tifcffi 
B^fe-a:v-^co(a@*^tfi-rs^-^^tti^ (32) 

££B*fc»3fc8Bfc:JfH*£n5, fiirE^^ — >©»jK 
aitiJSev-i'tai^ (3 2) t^ffl^&BP^^ff 

St&ESifffi (FM) -htcgatt^n^r!9E^ 1 
^ (Mm. Mm) t^2Sip-r-^ (Mw) tcOmrHBS 
^^^^ (PL) co^ftt^f^aBco^^ ttiBb, Btrfcv 
-^^lii^ (32) (D-<X K 7*-;*j;*fcB£rtfr&&B 
^di^ (34a, 34b) 00 ^ X h 7 * - il 7, & B £ & 

^n^ngEtfjb. ME&fiB5sn)t3t*ft^[^eBcoiiRtx 

(FM) ±©UffiSlSl|7-^ (Mm. 
Mm) ^SfH2^B^ttiM (34a, 34b) \Z&m£-& 
Z> tm&f\Z$iiU& 2^tpv-i7 (Mw) ^^-^^ffij^ 
(3 2) K^&Sit-fctt&T. mrS&B^tli^ (3 4 
a. 34b) (Ccfc OMffim 1 (Mm. Mm) 

<t iE77i? (R) <D/X^->cog^fiBi:coffi^fiB 
K^$^tti*rSi<bfcfCfltrEv-ir^aiM (32) co^ 
m^^tgirE^ 2 (Mw) tco&ffi-Tia^^ 

mu, znbv&mmmtmftffimmv-zn&xintiL 
mmm£izm-j^xmfcrt?->o>&&®.mti'?-2 8i 
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[0028] zniz^nif, ffifev>&t&ffi\ztt*?z>&m 
&&m&(D&m^<D&ttttmiz. -gfTxtfSD*. £ 

B&iiJ&crj^x H 7 * — A*<sfcfiia«gaj2n*. ^-b 

x, ttaj£ftfcft#;frfattficoMRtfj*ffl£ftfc&^x 

2? &&Bfcm*fc:^il&£i*-.5 £HB$lc» 21^7-^ 
ft*. ^Wct^tC, *3S9JK:<fcfttf, fl?Kffiip|K±©g 

» ft ^ ft^r. ^-^7-f>fftMi 

[ 0 0 2 9 ] £CD«-&£iSl,iT. _tf2©SBf£&ff:cD&<b 30 

©^TSr^&LTJiga&^X h 7* — # X {£ B © 3h ifl £ 
[ 0 0 3 0 ] *^5^*#«tntf, 09 A (1, 8S#3i7 

K8E«CD»9JC9*II< , 8512V — #&m%k<Ds<X b 7 
ti X&BtfiflBS&B&tiHSicD^* h^^-^xffiBcogt 
fflli. '>fe< <h fc^BE&fb^fcUTfr^cfcSK-fft 

[oo3i] *&, gf^^s tcgeew%^o$D< , 
iiLm^mm<D^7y h 7 * — #x&B©#tim, fltr&&# 

K7*-*X&B©gffiatnJf£<i:&£. ftoT, ^ 50 
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[ 0 0 3 2 ] 

©&^B3£3£Bl Ote, y 7" • 7 > H • >J fcT— h # 

[0033] nmmyt&mi out. 7x^^1x01/? 
^;ur zmw-tzmwyt^K 1 2 , ccdrbsi^jb 1 2 

14. U^;UR©T#tcEB£ftfc83^#^P L, 
C©S«3fc**P LCOT^tlE®^ ft!&#g8i<fc UT© 

5 0 «£ft*.Tt>$. 

[ 0 0 3 4 ] ffifle&H^ft 1 2 ti, SI 

-yu>X^S (ti-Tft t)0^#BS) £^A/T8il5£;*ft. ^ 
H^©B3fc3tffl!A^<0«>fe3t I L \Z J: 0 — ttflHflE 

Tl^^^JUR_hc7)U5 1 i;JUy^-r> HT^^^ftfe^r^ 

^UliK.r F is-? U — ^fyt^A r FX^yYl/-tf 

■tf^Y AG U--tf coifiS^i^. fe*^«ieS!ff7k^^>^ 

[ 0 0 3 5 ] 0^316^^ 1 2[^C0S^^ I LCDJt 

U^^^R^^It$ft*S^3fe I L(0-g5^^l0m$ 
ft, )tIt>^<!:lT<D-f >f^^-^t>-!t 1 8 Kg 
*te£ft2.cfc-3K:&^T^<5. CC7)<>^yu — ^-fe>+h 

i 8 ussttacfctffcjfcttm^sHjaL, cico^mm^ 

T£> P I N^0D7 ^ hy< H^^^fflSft*. * 
fc, *^S6J£&<D*g-S, -f ^-fe >tr 1 8 com 

^(4, &i£'tZ>Um&2 4±-c^® (BP'S, 

Ujt5$ tC^B^f ftfc^H^coSmM^fftcom 
7JtC»LT^«)»iE (*V'jyi/-y 3 » £ftTH 
*- tafoT, -f >x^U--^1r >1f 1 8 C7)ffi^tcS"^H 
T^a6#i6£ftfc8:&fi%&, AirW4S»nR«M^-CRI 
^6tj(C#[5J:{3#^ ^ftTtiSS^S^tf-SJ-T^* 

[ 0 0 3 6 ] mfcUT? fr-frJU? 1 4 ±lCte, k^^iU 



( 1 > 

1 1 

1 4 »i. U3^;UR(2&©&a60>itJ&, fi8 
1 2 (0*Ett (^^t5g^^^PL©)t«ilC 

10037) bS?5^^^^^pl«, mmft 

^jnst, coi^^R^ajgi^s^ i L(c«t 
<ott/h«*t»>xAW(cnftffiKfBj*^n*. ^ co ct: e» fc l 

[ 0 0 3 8 ] fitrEXx- yg| 1 6 (4, ?FEI^CQ^"X 
±£, ii5^2 0 fc<fc 9 X^^[bJZ5i(^C*HC Y 

22i. COX YXf-v2 2 ±ic X Y^fSjK&B&ai) 
* n**^> Z «I*|pI 3 tlfcttlRTflfc 30 
0 Wtt^nfcifiST— ^JPt LtOK^^ 2 4 £ CO 
4ifc»it^nfc')IA * #J1^2 6 t&ffiX 

[0 0 3 9 ] HtTSB^^^ 2 4 1*. S«tB«l« £ 1>T<D7 
• U^U >y*SM$^LTX YZt — *? 2 2± 

K8f*6$nT^-5. c <z>7 *-tiz • u^c y >^tft*8 

l>TZtt;5fifcK»TSIflg&3-3<D±T»tttl*2 1 a. 2 
lb. 2 1c C<aU, iftfSjfe<WO 2 2c A* 40 

e>J&3. C1CD7*-*X • u^y>^*8 

r7^--^x ■ u^y >tfmm2 1 j 
2 0§^it±^^ss5 0(a^THs$n, cm: 

iotK^ 2 4 ±fc«tf £nfc»>XAWCDiittB (Z 
[ 0 0 4 0 ] tm&2 4_UcfiL3=£U 
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#^3 OX, YU— if^F#tt3 0 Y?J»SfiJfttf-Aja*g 
Sf£ftT*30, XU-1ffM3 OX. YU-if^^H- 
3 0 Ytli, ^nfng!N3t^^)tlT^24«X 
Y&B£0r£W#«¥fi (WAtf. lnmlS©^ 
«Sg) T1frl5ffl-»ll,TV*5. u^e,Wf^^3 OX, 3 
0 YT#«!;*nfcli»#2 4 CDfie*f^ l^^i^g 5 

s. fcis, xtt#fqjxteYtt;frfa©T#tt<o»ifitt* 2 

ttfcbT. U&£2 4 <D @<g *«fc 5 LT<fe> 

[ 0 0 4 1 ] Rff#2 4J:fctt. gip&FMfcgS 

J=-5fc-*t©SS 1 &«gv-^M, , , M t ,t. 

[ 0 0 4 2 ] DiAWicii, -en*T0Di@TJ^fiE$ 
n fc @i s& a ^ — > sJc $ n x v to x u ^ ^ )v a ^ — 

&^-re ^^^;p^^->«)(aB«i«*jE«t^*>i3:s 
eka*^— >co^®^^m-rsfc*co^x/\ • t?^ * 

[ 0 0 4 3] iO'JlA V — £ £&ffi-r Sfcat»cov — ^ 
-5. • y 7-f > h ♦ -t >-y- 3 2 £ UTt*. 

<DVx./\ •77-f^>h-ir>lt32 Offf-Sgfa^^M^t 

[0 0 4 4] Sfc, l/^^^R©±^HIl. U^^JU- 
77<^>h - t>^34a, 3 4 b ^SStt^nt^ 
cn^coi/? 1 ^^ •77-f>>H-t>1f34a, 
34b<hbTfi, eft3tt^iiS«l^f (CCD^) t 

s*ut)Oji»RJ8SnTH5. tut, :ne<ouf 

i'il"77'f>>h -t>f 3 4 a, 3 4bl; t t^Tl/ 
>-^34a. 3 4 b<Dfft-Sm&£fc|ffllgB5 0 

ns. cm^roi/f^ji' • r * > h • -tr >th 3 4 

a, 34bt£, ^epA. BX^$n^<fc^tcX^l6]H^ 

KiBitgt^^T^ o , tf-ggs5u*u*£fiaepi£ 5 o iz&^ 
[0045] miz, *nm&m<D&&&yt&m 1 ot 

^XAW^®X(i^qi«FM^®O^S&>t^^ P L 
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it. ojL/\wmm (xttS*pffiFM»a&) ic#UTf?f£ 

(5-1 2«) H^l/fcM^7iJ7 h{fe£g:#t 
gfcSli-fcaittft** 3 6 a <t, ^(DKltUrcX 'J y h 

«gd#3K£8#t 3 6 b ta>&efcsfcAat 

7 *-£X&aj#£ f:7*-#X&m& 3 6 J <hff?^fe 

^^Tti. *BStlRl — ©fflHA3a*«seUfcW5Bffi5 8 - 
1 l 3 7 0 6 ^«tWSS*lTl^O7, ^OilSS 10 

[ 0 0 4 6 ] cwftfi, *n&M&(D®&&yt$im i o t 

f**&ffi-fe >-y- 3 8 tfltitVt ZtlX^Z. dO^^JE-fe 

>-y-3 8 <D&Mm*>3=fflwmm5 oizKmzti&xjiz 

fci5, *ftJE-fe>-tf-3 8 t t fcfc. tiKDR 
[ 0 0 4 7 ] fflB8£&ft&B5 0 tt. 7^f^D3>t:a 

-3 fc 9 -T-SblBi;, U-if^^ffh 3 0 X, 3 0Y<OttiH«i 
I'S^, Ili3i52 0t^l/TXYXf-i?2 2(Dtt« 
£fcj^-r£. £ 6 t±*5«lfta 5 0 HU »7XAW±(D~> 

2 0^frlT7^-*X • U^U >;7*tttJ8 2 1 
£JH»T*. 5 (Hi. 0 

-*x&aj&3 6 ©m-sste^^-rs ^ tc ,t omm 

fiFM^">lAWro^Bifl£ft*^tt«ft4W«jt*l» 
*«««l/TH5. MC, £©£f8$|l&@5 0 14. 

BE-fe 3 8 t^sis n^AftJE^<t(c*t;i;T, dia 

^ni^^MPLCWtSSHMlWCi 40 
BICI&CTUT-dMU • 7^-<^>K • -tr>-y-3 4 a. 3 

[ 0 0 4 8 ] -b&cDiSlcLT fi£ £ *T * liS 

[ 0 0 4 9 ] £<B'*-X5-1' >ttffltt. SJIlgFM^f 50 
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77-f^>f • ir >-y- 3 2S^l/f^Jh T^-f * > h 
•t>f 34a. 34b<D^Xh • 7t-*Xfilil|- 
3?T«a5 2©g;Pg<!:. -7XA ■ 77-f />h ■ t>^3 
2il^fi'^'77'f^>b •t>t34a, 3 4 b £ 

[ 0 0 5 0 ] (SSl <£>&»> Si*, ClOffi 1 Ogfg©S) 

02 fc*5UTli, 7IA.^^2 6. #ffr&2 8S?ti 

[ 0 0 5 1 ] CCOEI 2 tCfct^T. 7t~*X ■ 1/^'J> 
^ii2 1 (2 1a, 2 1b, 2 1c) tt, 

ybttll) t^ST*. ££T(4. 7IA-*J^2 6 
©iBfftf, XYXf-J?2 2©//-f KiS4 0i:?fTft* 

s*. ^ws^ttn, rttto-Bu-tv h«»t3£«r 

CWH 2 £*5HTt4, gtps&FM 

[ 0 0 5 2 ] £©'J-ty httffiTtt, H 2 A> 6 W ^ ^fi: 
ilS«p7-^Mrt^2Slp?-^MwtC 
S*8*£¥*P L©7tf47jfRl (ZTJft) (3&fit4AZ<Z>M 

[ 0 0 5 3 ] :©ut v htftsgT. ^menses o-et4 

KtfcfigtCS^bfc^^, 7*-t>7.&m%: 3 6 ©tfcffift 
S«t-5ir, Ifi3l2 0S^LTXY7T-y2 2^i 

sr^ip-rs- -co i®, ^mmmm. 5 0 T»4^ipv-^M 

w, M r ICjtfTS 7 3 6 ©ttiTJS:^*, 

tfiffiCWt^SfSlv-^Mw, M r <D Z^rSl^&aCDM 
[ 0 0 5 4 ] o uT, AZWfiSli, StPteFMcosp® 
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[ 0 0 5 5 ] (fg 2 C£>g|5g) ^(C, OXA-77^> 
h-t>^3 2<OljSffiIFwt. L^^l/ • 75^ > 
> h • -t 3 4 a , 3 4b0^^figFr$*Ji)5i 

[ 0 0 5 6 ] OIA • T 5 < * > h * *t >it 3 2 £>7^ 
< * > h^«3ttt±lCtt, H^^a^t^^^X^^fC, 

Fw= (Fit, P) 

[ 0 0 5 8 ] i^ehc. u-^^;i/*r^-r/>h--fe>ij- 

34a. 3 4bOMit. 1 ^m?2> £ £^^-5 

7^< * > h £?Tte-5 U TT R#5£<75t^ 

F r = (F r ,. P, Q) 
f CT, ±$lfl8B 5 0 7?«. ^^Et 3 8 CDfff-gg 

m^^-^-t^, <t i fete, -f>7^i^-^t>tn* 

L-,<DSSft3£Hai*<DfS&£5fcsC>, JLK (2) 5£C£"3^ 
tl/fi?^' 77-T/>h • t>t34 a, 3 4 b©i 

[ 0 0 6 1 ] (2) SC«, ■ 7 7f * > 

T&Sri^, Cft6(D&£!j#£B<i* (w # © T & V* n i: 

[ 0 0 6 2 ] til. £!B»gK 5 OTIi, ±r**fc 
IMBFw. Fr^UfCcfct), 02l;^$n^, U^ 1 
- 77^f^>h • t>1)-34 a ( 34b<h, 

as** U tciettr^. ^ntCcto, 02 w&pgcQitifea* 

0 = 6, + 8, a* (AF + AZ) 
[ 0 0 6 5 ] £$$l&©5 0 ±^0J:otcLT. 

• u^u >?mm 2 1 $^Ltsti#2 4 

*. ±^PKS5 0Tti, XY77-y22S 

nmiA'77Y>>h-t>f32, Ut^JU- 
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§f*©T. &tP©*mffitfl£Troj&£<!mF,,£ff-aiL 

&iFw$fsit5ct^Tt5. -tct, ±mwmm 

5 0Tte. ^c^ffi-lr >-y- 3 8 (Off-Sflfit^^-^-f-S r <t 
^XA • 77</>h - ir>-y-3 2 ©£|j6{£[EF w^f 

as (f tats) -r*. ^fd^p &^&hf 

10 [ 0 0 5 7 ] 

(1) 

[ 0 0 5 9 ] gtp*&E#*&lCS#3*7t?fcBl»©»» 

-ir 3 4 a , 3 4 b ©J&^ttS F r tt, fr<D J; 5 (C^ $ tl 
Z>. 

[ 0 0 6 0 ] 

20 

(2) 

[ 0 0 6 3 ] (Sf£3©&Pg) C©Jg3©&Pg-ei*, ±m 

^2 0>g:Pg-C3fctt>7t A F £m>T, 7 * — 2? * • 'J 
>y*«|2 1 fc«fcD 1**4^2 4tiiT'<««ftI, -r 

m 2 'Hcig^ifestT^sfts^xA • 7 ^-f * > 

h * -fe >it<D^^fi^<t 1 Ut^JI- • 7r?< * > h • -fe: 

>f34a, 3 4 bcojutjsttat^e^e^t. s«p« 

30 FM±WilS«p7-^Mr ti2l?"7-^Mwt& 
*S.£ill#<h<73ii!c-r£j0 (=0, +0, ) Slfffti.. 
[0 0 6 4] ^ ^T, H 2 tC^$n£)«fcofc. &*P&F 

i$XY7f-yro^-f HI4 0 (dt^bfc^ftl^L 
(Ll^^tf6 0 - 7 0mm) HBStc:^, ft 

1 ©'J-fey h^®S:gmtZ, 

/L (3) 

40 7 7-f/>h-t>H'34a 1 3 4 b <D ± t' # 

®&m&vfr&mi;> ? *-tm&mm 3 6 <Dftmm& 

l, -3-D, ^lStpT-^MrA^f^;!" 7 7-f 
/>f-t>^34a. 3 4bl:*tLtm4,};o 
(C, 7t^*7 • U^'J >yffi|«2 1 $^LTH«#2 

4 ^Ttw^rajtcs 6fc^fT^»i$-&^. cnicto, m 

2ltp7-^Mwt)7XA • 77<^>h • -t >-9-3 2 

fc^Lr^^Lfc^figt^s. 0 3i:ii. c co ~5 cfc (1 

50 -fc>-y-34a, 34bl:Wl/T6il. S2glp7-^ 
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Mw&^XA • 7^-T*>h ■ 3 2 C^lT^I 

[ 0 0 6 6 ] :W03 ©ttfigT, £IHffl£B5 0*CW\ 
-?lA-77-f^>h-t>-!f3 2$ffiHTf2S$T 

Jl"770>h*t>t34a, 34b£MUT8Sl 

[ 0 0 6 7 } S4(IH. :OAW, AR©fr*$£fr&5 
BL = U AW- A R 
^ -T. £ffcl^gS 5 0 Tte, J:§2AW, AR©M© 

^ (4) ©i&g£?Tfc^T, i/f ^;i/R±©/^- 

S w w ) £ W- m ~9 -o . 

[ 0 0 6 9 ] cn^TCD&q^e 93 5 K. 

SgJBIgTMi* ±feI»Stt5 0t:«t^T, 

[ 0 0 7 0 ] K±R^L/fc«t'5(C. *&J6JBIBfc:«fc3 
S»«FM©ttfi^2 4^©I&rJtttt&tC, 7*- 
T^^^m^ 3 6 $ffl^TSfjii[;^t5g?&FM±<7) 
m 1 g$7-^7 £3!2£tpV-£ fc©lft#3fcMP L© 
7tlfll^f6ia@(O^A Z £^£H-$!L. *-©tt«| 

fflwstt 5 o©rtBM*i> fciEttL-xs 

IC U^>7 • T * > K - -fe >i* 3 4 a . 34 

[ 0 0 7 1 ] ±f3©*U< t 7t-*X^|«^36 

t^2l$7-^ £©&&#¥& P L©ft«i2fft&e© 
SAZSfJi)t3S!1-5:i:^5>. S$£ F M ^® 

Ig&F M±©g| 1 S^^-^CU?^^ ■ 7 * > b 
't>t34a, 3 4 b££$$l£.&£f3IS£l;:|g2giiS 
^-^I^IA • 7?-f > > h •-fc>U-32££J&$-£ 

[0072] ^Mffigft, &&ye&%PL<?>m 

m&W\z£ DU?^^'77-f>t>h' -fe>-y-3 4 a, 

34b. • y 7-f * > b • ±>v 3 2 ©j&^tes 
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)V - y ^ -i ^ > b ■ , M r ,Ttt^ 

77<*>h 3 2©«ffl<p'i> (T&fcBfi&M 

a©^f» ^T©miS. n^^^-^7>f>iBL$ 

ft*'*-* 54" >gBLte. &g©??^ (5cR]CO^l6]) 

10 [ 0 0 6 8 ] 

(4) 

h't>*34a, 3 4 b*£-*tl$-a-5i:Efli$K:«2& 
?7-^K!Jl/\.77^>h • -tr>+r3 2 

[0073] **K»16fc«fc*t, »>XA 

• y?-i *>b • z 2 tu?-2 & - y b 

*-fe>U-34a, 34btt, ^21?7-i7Mrt^ 

iSip7-^M, t , m,, \zMoxm^\z^m^itft^m 

20 TCD^-x^'f >*©«■»!##£: ^H^ft*©"?. 

[ 0 0 7 4 ] &i> t JigB^SS^SgTtt. ■ 77 

'f/Vh • tyiftbT, 34a. 3 4 b©2o*tRtt 
5n, il!t>it3 4a, 3 4bC«U*filAt-ai/TV> 

oa*TWt>*3 4a, 3 4bO»jSffiiA«il>l:a 

30 U^U >^««2 1 ^^LTK^ft2 4*YWH*>fctt 
^StSCit, 2 ^©W^Jt/ • y ? <i x > b-t 
34a. 3 4 bfClglgJp'T'-^M,,, M,i*P5B&K£- 

[ 0 0 7 5 ] ±IB£«JgffiTtt, *%WAUf7 

y * 7 > h * u tr- h^^w^^s^jgafc^ffi^nfc 

40 [ 0 0 7 6 ] 

[%^©3»*] CAJiUiWbfccfc 5 gff^^l(CBE«© 

10 0 7 7 ] Sfc. 0^^2RU3H|Btt©%^tCJ:n 
[0 0 7 8 ] ^fc, IS^^4 lCE«<D38Mi:J;ntI. ± 
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fc mw&±<Dm i s^T-i? iz&m&th%k 
10079] st. mxms \zftm<D%$az£tiit, ± 

[ 0 0 8 0 ] ffi #^6 1/ 8 \Z&n<D5£W\Z& 10 

[^2] Si V 5^h> F sj 1% /j> ^ & /z ^ ^ ~ i/ & M &Z*& 

[EI 3] ^lS^Y-^dil/f^Jl,. 7^<*>b • -fe 
>-*3-\ZttL>~CikM L, ^2S?p7-^fc^IA-77'f 20 

CBI 4 ] 5lA-7M^>h' ir nTSB 2 g 
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tffl^T^ 1 gigT-^MCttTS Is 7 9 )V • 77</> 

i o &muxmw 

2 1 a, 21b ±rmmm (&mm®&) 

2 2 XY7f-y (SK^7-y) 

2 4 K»& <»«t— 

32 ^xy\ • *>h • (v-^^tliM) 

34a, 34b ;l/ • 7 7 < * > h • ir >V (fe 

3 6a JB»3£M ( 7 *-*;*ttfcB#©-tt) 
3 6b S^Tt^M C7*--2;*tftffl#C!>-«|S) 
3 8 

pl &myt¥& 

M , . , M, t » Mr Jg 1 S$7"^ 
mw m 2 S^7-^7 
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